BACKGROUND
Meningitis, in general is a disease, which results in fatal complications with delay in diagnosis and treatment. Meningitis with parasitic etiology is quite a rare scenario and meningitis with Acanthamoeba is a rarer phenomenon. Acanthamoeba is a free-living amoeba commonly found in fresh water. It is known to cause keratitis, granulomatous encephalitis and cutaneous lesions. In this case report, we present a patient with Acanthamoeba meningitis.
CASE REPORT
A 30-year-old manual laborer, from Chitradurga, district in Karnataka, India presented with intermittent low grade fever and diffuse headache for 1 month. Patient had a history of loss of appetite and weight loss (about 3 kg) in the past month. There was no history of confusion, nausea, vomiting, lethargy, seizures, visual disturbance, cough, sputum production or hemoptysis. On examination, his vitals were normal. Patient had enlarged, non-tender, mobile 2 cm × 3 cm supraclavicular and 3 cm × 4 cm cervical lymph nodes and positive Kernig's sign and neck stiffness. Motor, sensory and cranial nerve examinations were within the normal limits. Abdominal, cardiovascular and chest examination did not yield any positive findings. There was no similar illness in the family. Patient did not have a history of diabetes mellitus and other comorbid illnesses. Considering the fact that tuberculosis is
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A 30-year-old manual laborer from Karnataka, India presented with intermittent low grade fever and diffuse headache for 1 month. On examination, patient had enlarged supraclavicular and cervical lymph nodes. Patient had positive Kernig's sign and neck stiffness. Motor, sensory and cranial nerve examinations were within the normal limits. Abdominal, cardiovascular and chest examination did not yield any positive findings. Contrast enhanced computed tomography head was normal. Patient was suspected to have extrapulmonary tuberculosis. Patient was started on antitubercular drugs. Diagnostic lumbar puncture was performed. Wet mount and Giemsa smear preparation of cerebrospinal fluid (CSF) showed trophozoites suggestive of Acanthamoeba. CSF was cultured onto non-nutrient agar with an overlay of Escherichia coli. Wet mount made from the culture media yielded cysts and trophozoites of Acanthamoeba spp. Patient was diagnosed with Acanthamoeba meningitis and was started on specific therapy with Rifampicin 600 mg once a day, Cotrimoxazole 960 mg twice-a-day and Fluconazole 400 mg once daily for 2 weeks. Patient had a complete recovery and was discharged from the hospital. Complete blood counts, erythrocyte sedimentation rate, renal and liver function tests, serological tests for Salmonella (Widal test), Brucella (Standard agglutination test) and Rickettsial infections (Weil-Felix test) were within the normal limits. Contrast enhanced computed tomography head was normal. Diagnostic lumbar puncture was performed. Cerebrospinal fluid (CSF) analysis showed clear fluid, with lymphocyte predominant pleocytosis (207 cells/cubic mm) with low glucose (34 mg/dl), normal adenose deaminase and high protein levels (134 mg/dl). CSF was evaluated for bacterial meningitis including Mycobacterium tuberculosis (using fluorescence microscopy and polymerase chain reaction) and for Cryptococcus (using latex agglutination) and was found negative. Sputum was also evaluated for Mycobacterium tuberculosis and found negative. Patient was tested for human immunodeficiency virus (HIV) using serum ELISA and found negative. CSF was then evaluated for parasites. Wet mount of CSF showed few organisms with amoeboid movement, with the presence of acanthopodia suggestive of Acanthamoeba trophozoites [ Figure 1 ]. Giemsa smear preparation of CSF showed features suggestive of trophozoites of Acanthamoeba. CSF was cultured onto non-nutrient agar with an overlay of Escherichia coli. Wet mount made from the culture media after 72 h yielded trophozoites and star shaped double walled cysts of Acanthamoeba spp. [ Figure 2 ]. The CSF wet mount and culture findings were sent to Centers for Disease Control and Prevention, Atlanta and were confirmed to be trophozoites and cysts of Acanthamoeba respectively.
Acanthamoeba meningoencephalitis in immunocompetent:
After the recovery of Acanthamoeba from CSF, patient was diagnosed with Acanthamoeba meningoencephalitis and was started on specific therapy with rifampicin 600 mg once daily, trimethoprim sulfamethaxozole 960 mg twice-a-day and fluconazole 400 mg once daily. Patient had a complete recovery within 2 weeks of the above mentioned therapy and was discharged from the hospital. Patient came for follow-up after 2 weeks of discharge and was found to have no symptoms and signs of meningeal inflammation.
DISCUSSION
Acanthamoeba, a free living amoeba is commonly found in water resources such as swimming pools, lakes and rivers. It has also been isolated from contact lens cases and as contaminants in cell cultures. [1] [2] [3] The mode of transmission to humans is by inhalation or inoculation through skin lesions. [4] However, the patient presented in this case report, did not have contact with any water source. Non-exposure to fresh water is also noted in the previous case reports published on Acanthamoeba infections [ Table 1 ]. Individuals having a poor immune status due to diseases such as diabetes, malignancies, tuberculosis, HIV infection or those who are on cancer chemotherapy or have undergone organ transplants are more susceptible to Acanthamoeba infection. [5, 6] In our report, patient was found to be immunocompetent. The common manifestations of Acanthamoeba infections in man are granulomatous encephalitis, keratitis and cutaneous lesions. [7] Acanthamoeba spp. is also known to cause chronic meningitis. In the past decade, there have been a few case reports of Acanthamoeba meningitis and intracranial lesions world-wide [ Table 1 ].
Laboratory diagnosis of Acanthamoeba meningitis can be done using CSF wet mount and Geimsa-Wright staining technique. Acanthamoeba can also be cultured using non-nutrient agar with an overlay of E. coli or Enterobacter aerogenes. [4, 8] In this report, CSF showing There are a number of studies stating the misdiagnosis of patients with Acanthamoeba infections with other medical conditions or infectious diseases. [17, 18] Our case report also shows a similar instance of misdiagnosis, where the patient was empirically started on anti-tubercular drugs as tuberculous meningitis was the initial probable diagnosis.
It is of paramount importance to identify patients with Acanthamoeba infections of the CNS as early diagnosis prevents mortality and serious complications, which is the norm in these infections. Recent studies show the importance of suspecting and evaluating patients for amoebic causes of CNS infections in order to prevent misdiagnosis and inappropriate treatment. [19, 20] Currently, there is no standard regimen for the treatment of Acanthamoeba infections. In the past a number of drugs were used alone and in combination for the treatment of CNS infection caused by Acanthamoeba. They were, ketoconazole, fluconazole, sulfadiazine, albendazole amphotericin-B, rifampicin, trimethroprim-sulfamethoxazole. [21, 12] Recent studies have shown good outcomes with a combination of rifampicin, trimethoprim sulfamethoxazole and ketoconazole. [22, 23] Our patient had a complete recovery with rifampicin, fluconazole and trimethoprim sulfamethoxazole. 
